Specific binding of blood coagulation factor XIIIa to thrombin-stimulated platelets.
We studied the binding of 125I-platelet and plasma Factor XIII (125I-Factor XIII) to human platelets. When 125I-Factor XIII was incubated with gel-filtered platelets, calcium chloride (5 mM) and thrombin (1 unit/ml) at 37 degrees C, saturable binding was observed. Half-maximal binding occurred at 1 min. Binding was inhibited 93% by a 100-fold molar excess of unlabeled ligand but not by other purified proteins. Greater than 87% of platelet-bound radioactivity migrated as thrombin-cleaved a-chains (a'-chains) in sodium dodecyl sulfate-polyacrylamide gels indicating that Factor XIIIa but not Factor XIII binds to platelets. 125I-Factor XIIIa does not bind to unstimulated platelets. When platelet secretion was blocked, binding was markedly inhibited. 125I-Factor XIIIa bound minimally to platelets stimulated with agonists other than thrombin. Thus, binding is dependent on platelet activation, as well as modification of platelets by thrombin. 125I-Factor XIIIa bound to gamma-thrombin-stimulated platelets, at concentrations which did not clot fibrinogen. Therefore, Factor XIIIa is not bound to fibrin associated with platelets. Binding was only partially reversible. Approximately 12,000 molecules of Factor XIIIa were bound per platelet. 125I-Factor XIIIa bound normally to platelets from patients with severe Glanzmann's thrombasthenia indicating that 125I-Factor XIIIa does not bind to platelet glycoproteins IIb or IIIa, or platelet-bound fibrinogen. Chymotrypsin treatment of platelets inhibited 125I-Factor XIIIa binding by 78% without inhibiting secretion. Methylamine and putrescine, Factor XIIIa substrates, and N-ethylmaleimide, an active site inhibitor, did not inhibit binding. Factor XIIIa bound to platelets was enzymatically active and catalyzed [3H]putrescine incorporation into platelet proteins. The specific binding of Factor XIIIa to platelets suggests it may play a role in physiologic reactions involving platelets.